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ABSTRACT 
The purpose of this study was to investigate silicone acrylate and fluorosilicone 
acrylate rigid gas permeable lens materials. Lens base curve stability between wet 
and dry storage methods was evaluated. Flat and steep base curves were used to 
consider their effect on base curve constancy. Base curve stability between 
silicone acrylate lenses and fluorosilicone acrylate lenses showed statistical 
significance, but failed to show clinical significance. Within the silicone acrylate 
group, base curve changes between flat and steep lenses demonstrated statistical 
and clinical significance. 
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INTRODUCTION 
Before dispensing rigid gas permeable (RGP) lenses, it is extremely important to 
verify the base curves in both wet and dry states. 1 A base curve discrepancy may 
arise because patients store their lenses hydrated while practitioners store 
diagnostic lenses in a dehydrated state. When RGPs are stored wet for an 
extended period of time, the solution may evaporate leaving the lenses encrusted 
with dried solute. 2 Although storing lenses dry eliminates coating problems, 
numerous studies have shown that base curves flatten when hydrated and steepen 
when dehydrated. 3 .4 Therefore, a dry lens that fits properly in the optometrist's 
office may not fit properly when worn in the normal hydrated state. 5 
In recent years, the fluorine molecule has been added to silicone acrylate (SA) 
polymers to counteract silicone's hydrophobic tendencies. 6 ·7 There is some 
discrepancy in the literature over the effect of fluorine on lens base curve stability. 
According to Mclaughlin, fluorosilicone acrylate (FSA) lenses lack dimensional 
stability8 , but Walker has shown Equalens (a fluorinated material} to be slightly 
more stable than silicone acrylates. 9 Others have shown fluorinated lenses to be 
quite stable. 10 
The purpose of this investigation was to compare base curve stability of 
silicone acrylate and fluorosilicone acrylate materials. Specifically, a comparison of 
base curve changes was made between hydrated and dehydrated states. Our null 
hypothesis was that no difference in base curve stability exists between silicone 
acrylate and fluorosilicone acrylate materials. 
A wide range of base curves was used to investigate trends in base curve 
changes for both SA and FSA materials. Minimal research has been done 
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comparing flat and steep base curves with lens stability. We expect base curve 
changes that occur between hydrated and dehydrated states to be similar for steep 
and flat lens groups. 
METHODS 
Sixty RGP lenses were used in the investigation. Pacific University Family 
Vision Center diagnostic lenses accounted for fifty-one of the RGPs and Opti-Con, 
Inc. donated nine Paraperm 02 lenses to the study. Two silicone acrylate lens 
designs, Paraperm 02 and Polycon II, and two fluorosilicone acrylate lens designs, 
Equalens and Oxyflow 30, were used in the investigation. Fifteen lenses of each 
brand were selected. The groups of fifteen ranged in base curve from 7.1 0 mm to 
8.50 mm. The overall diameter (OAD) and power were designated as 9.0 mm and 
-3.00 DS, respectively. Due to clinic lens availability, 8.9 mm to 9.2 mm OAD and 
-2.75 DS to -3.12 OS power were accepted. 
The lenses were received in a dry state, cleaned with Resolve/GP, dried with a 
Kimwipe tissue, and verified. Initial dry state, hydrated and dehydrated base 
curves were recorded twice, once by each investigator using the same binocular 
American Optical Radiuscope. These two independent measurements were 
averaged and the resulting numbers used in all computations. Following 
verification of initial dry state base curves, powers, and OADs, the lenses were 
assigned randomized numbers to insure that materials and base curves would not 
be identified until the end of the study. 
The lenses were then placed in numbered, deep-welled contact lens containers 
and hydrated with ten drops of Allergan Wet-N-Soak Plus. Following a 
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recommended twenty-four hour soak time 11 at 25°C, base curves were measured. 
The lenses and their containers were then dried with a Kimwipe tissue and the 
lenses returned to their numbered cases. A one inch thick layer of Drierite 
(anhydrous CaS04 from W.A. Hammond Drierite Co.) placed in the bottom of an 
air-tight container was used to dehydrate the lenses. Open lens cases were placed 
on top of the Drierite and the container was sealed. This drying procedure, 
described by Ohriner12 and Adams 13 in conjunction with the dehydration of soft 
contact lenses, was used to facilitate rapid drying of the RGP lenses. Base curves 
were again measured following twenty-four hours of dehydration at 25 °C. 
(Ohriner's study indicated that no significant drying occurred after twenty-four 
hours in the desiccant chamber). 
RESULTS 
SA and FSA materials demonstrated a statistically significant difference in base 
curve stability between wet and dry states (p = 0.0078). The mean base curve 
change (hydrated base curve - dehydrated base curve) for the silicone acrylate 
materials was 0.039 mm and 0.033 mm for Paraperm 02 and Polycon II lenses, 
respectively. The fluorosilicone acrylate lenses showed mean base curve changes 
of 0.007 mm for Equalens and 0.009 mm for Oxyflow 30. The base curve 
measurements over the course of the study are shown in Appendix A. Analysis of 
variances between the two SA lenses revealed no significance at the 5% level 
(p = 0.7526). The same was true of the two FSA lenses (p = 0.7806). See 
Table 1. 
For further analysis, base curves were divided into flat and steep groups 
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(flat ~ 7.695 mm). The lenses remained divided into two material groups, SA and 
FSA for this test. A two-way analysis of variances between flat and steep base 
curves and between materials demonstrated a statistically significant difference 
(p == 0.0407). The mean base curve change for the silicone acrylate lenses was 
0.053 mm for the flat lenses and 0.018 mm for the steep lenses. The mean base 
curve change for the fluorinated lenses was 0.012 mm for the flat lenses and 
0.004 mm for the steep lenses. A one-way analysis of variance for flat and steep 
base curve stability within the SA group showed no statistical significance 
(p == 0.0603). The same was true within the FSA group (p = 0.4415}. See 
Table 2. 
DISCUSSION 
From the data analys is, we conclude that the base curve stability of silicone 
acrylate is less than that of fluorosilicone acrylate. Our null hypothesis stated that 
the materials would show similar base curve stability under wet and dry conditions. 
Statistical analys is showed this not to be true. The average base curve change for 
SA lenses was 4.0 times greater than the change for FSA lenses. A comparison 
between the two lenses within the sil icone acrylate group (Polycon II and Paraperm 
02} showed base curve changes of similar magnitude. The Equalens and Oxyflow 
30 lens, both fluorinated materials, also showed no statistical difference in base 
curve stability . Although the f luorinated material was more stable than the silicone 
acrylate, a superior brand within each group cannot be established. 
When the lenses were divided into flat and steep groups, a two-way ANOVA 
test showed a significant base curve change for the flat si licone acrylate lenses . It 
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is apparent from Figure 1 that the SA lenses showed a trend towards greater 
deviation from the initial base curve as the lenses progressed from steep to flat. 
Base curve changes from wet to dry states for flat and steep FSA lenses remained 
relatively stable throughout the entire range of base curves. With the exception of 
one flat Polycon II lens, individual base curves varied up to 0.100 mm from their 
initial measurement. When comparing the base curve stability of flat and steep 
lenses within the silicone acrylate group, neither Polycon II or Paraperm 02 was 
statistically superior. A similar result was obtained for the two fluorinated lenses. 
A clinically significant criterion of + /-0.05 mm ( -0.25 diopters) base curve 
change has been established by previous research. 14•15•16 The analysis of base 
curve stability between lens materials failed to demonstrate clinical significance; 
however, the analysis between flat and steep base curves within the silicone 
acrylate group revealed clinical significance. Notably, the flat ( ~ 7. 695 mm) SA 
lenses deviated from the initial base curve by a mean change of 0.053 mm. 
The results of this study indicate that fluorosilicone acrylate lenses of all base 
curves and steep (< 7.695 mm) silicone acrylate lenses may be stored dry without 
compromising fit. However, the dry storage of flat SA lenses as discussed in this 
paper is not a reasonable alternative to wet storage when considering stability of 
lens base curve. 
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Appendix A: Base Curves (mm) Over the Course of the Study 
Para 02 
Initial Base Hydrated Dehydrated 
Curve Base Curve Base Curve 
7.155 7.240 7.140 
7.245 7.260 7.250 
7.325 7.490 7.405 
7.440 
7.445 
7.505 
7.610 
7.695 
7.765 
7.800 
8.040 
8.045 
8.245 
8.290 
8.410 
Initial Base 
Curve 
7.110 
7.185 
7.220 
7.340 
7.385 
7.500 
7.515 
7.655 
7.705 
7.780 
7.835 
7.900 
8.025 
8.150 
8.175 
7.440 
7.425 
7.535 
7.625 
7.730 
7.775 
7.825 
7.920 
7.935 
8.285 
Base Curve 
7.120 
7.160 
7.270 
7.385 
7.450 
7.510 
7.500 
7.650 
7.740 
7.845 
7.870 
7.940 
8.070 
8.140 
7.425 
7.420 
7.485 
7.630 
7.685 
7.740 
7.815 
7.860 
7.895 
8.210 
8.310 
Dehydrated 
Base Curve 
7.145 
7.165 
7.265 
7.375 
7.410 
7.480 
7.510 
7.650 
7.760 
7.805 
7.850 
7.920 
8.060 
8.125 
0.010 
0.085•· 
0.015 
0.005 
0.010 
0.040 
0.030 
-0.010 
0.000 
-0.020 
0.040 
0.020 
0.020 
0.010 1l 
0.015 
OAD 
9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.2 
-3 .00 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
OAD 
9.0 
9.0 
-3.00 9.0 
-2.75 9.0 
-2.87 9.0 
-3.00 9.0 
-3.12 9.0 
-3.12 9.0 
-3.00 9.0 
-3.00 9.0 
-3.00 9.0 
-2.75 8.9 
-2.87 9.0 
-3 .00 9.0 
-3.00 9.0 
1-"nlvl"nn IT 
Initial Base Hydrated Dehydrated Hyd. BC 
Curve Base Curve Base Curve 
7.180 7.150 7.180 
7.195 7.180 7.165 
7.250 7.210 7.275 
7.375 
7.430 
7.485 
7.495 
7.585 
7.830 
7.930 
8.045 
8.080 
8.230 
8.290 
8.480 
7.400 
7.425 
7.500 
7.555 
7.560 
7.915 
7.970 
8.090 
8.105 
8.210 
Curve Base Curve 
7.330 7.330 
7.390 7.395 
7.485 7.485 
7.515 7.495 
7.565 7.575 
7.695 7.695 
7.700 7.735 
7.825 7.810 
7.850 7.890 
7.880 7.915 
7.900 7.895 
8.005 8.010 
8.020 7.990 
8.220 
8.240 
8.205 
7.390 
7.410 
7.500 
7.510 
7.535 
7.820 
7.935 
8.065 
8.040 
8.210 
8.275 
Dehydrated 
Base Curve 
7.305 
7.405 
7.450 
7.515 
7.580 
7.680 
7.690 
7.830 
7.845 
7.860 
7.865 
8.050 
7.995 
Table 1: Base Curve Changes by Lens Brand and Material (mm) 
Lens Brand 
Averages 
p-Value Between 
Brands 
Two-Way ANOVA 
p-Value 
0.039-Paraperm 02 
0.033-Polycon II 
0.036 
p = 0.7526 
p 
0. 007 -Eq ualens 
0.009-0xyflow 30 
0.009 
p = 0.7806 
0.0078 
4.0x 
Table 2: Base Curve Changes by Base Curve and Material (mm) 
Flat 
~ 7.695 mm 
Steep 
< 7.695 mm 
Ratio of BC 
Changes Between 
Flat & Steep 
p-Value Between 
Flat & Steep 
Two-Way ANOVA 
p-Value 
0.053 
0.018 
2.9x 
p 0.0603 
0.012 4.4x 
0.004 4.5x 
3.0x 
p = 0.4415 
p = 0.0407 
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